It is shown that two nonisomorphic compact connected Lie groups can be covering groups of each other. This is examined in detail and is related to the question of determining all the compact connected Lie groups belonging to a fixed Lie algebra.
Given a Lie group G it is natural to ask: "What are all the groups locally isomorphic to G?" The answer to this is well known. If G denotes the simply connected covering group of G, then any group locally isomorphic to G is obtained by forming the quotient group G/Γ where Γ is a discrete subgroup of the center of G. (For this see e.g. [3] ). We shall say that a Lie group G λ covers a Lie group G 2 if there exists a continuous homomorphism of G λ onto G 2 with discrete kernel. We can then pose the question: "Let G be a Lie group and let G u G 2 ,
be Lie groups such that any group locally isomorphic to G is isomorphic to one and only one of the G { . Order the set G l9 G 2 , by setting G { ^ G ά if G { covers G, . How can one describe the structure of this ordered set?" In the case when G is compact connected we give a precise answer to this question.
One surprising result of the investigation is that two compact connected Lie groups can cover each other but not be isomorphic. The simplest example of this is provided by the groups U(5) and U(5)/Γ 2 , where U(5) denotes the 5x5 unitary group and Γ 2 is the subgroup of Ϊ7(5) consisting of the two matrices ±7, I-identity matrix.
Closely related to this example is the: 
is commutative. If h is an isomorphism then h is an automorphism of G.
Proof. π { maps T n isomorphically onto the identity component of the center of G/(K i9 φ t ). So h \ T
n can be defined by h \ T n = πj 1 o&oτr 1# To define h \ H λ x x H t observe that πj" 1 ° A ° ^Ί is well-defined in a neighborhood of the identity of G. Thus π^oho π x gives a local homomorphism of Ή Ύ x H 2 x x H t into G and since H x x x H t is simply connected this extends to a homomorphism of
Hence h is defined on all of G. Since G is connected and locallyone has hπ x = π 2 h, one has this globally.
The uniqueness of h follows because G is connected and locally
If h is an isomorphism let η -h~λ. Then hη and rjh are locally the identity mapping so this holds globally and fj -(h)" 1 .
REMARK. If Γ λ and Γ 2 are arbitrary discrete central subgroups of G and h: G/Γ x -> G/Γ 2 is a covering homomorphism then it is not in general true that h can be lifted to a homomorphism h:G->G. Proof. By applying the previous proposition and the fact that any homomorphism of G onto itself is of the form a x β where a is an automorphism of H λ x x H t and β is a covering homomorphism of T n onto itself. 7* Definition* A quasi-ordered set is a set S together with a transitive relation ^, such that for all xe S, x^x.
Two quasi ordered sets Si and S 2 are isomorphic if there exists a one-to-one and onto mapping of sets /:Si ->S 2 such that for all x 9 yeS u x^y if and only if f(x) ^ /(#). [4] , Aut{T n ) is isomorphic to the group of all n x n matrices with integer entries and determinant = ±1. The semi-group of all covering homomorphisms of T n onto itself is isomorphic to the semi-group of
all n x n matrices with integer entries and nonzero determinant. If S is a quasi-ordered set then the structure of S is conveniently represented by a diagram as follows:
Define an equivalence relation on S by setting x ~ y if x^y and y ^ x. The set of equivalence classes forms a partially ordered set which may be diagrammed in the usual fashion (e.g. see [2] ). To diagram S diagram the associated partially ordered set and indicate the number of elements of S in each equivalence class. For example Φ is the diagram of a quasi-ordered set with five elements x lf x 2 , x s , x 4 , x 5 and Ξ> defined by x x ^ x iy x { ^ x if x { ^ x 5 for all i, and x 2 ^ x 3 , x 3 ^ x. 2 .
with a covering .homomorphism SU(n) x S 1 -^^^) given by (α, λ) -> αλ. The center of SU(n) is all diagonal matrices of the form μl where μ n = 1. This is a cyclic group of order n. SU(n) has one outer automorphism and this is given by (α^ ) -• (a i5 ). a i5 denotes the complex conjugate of a i3 . S 1 has one automorphism given by λ->λ. Let Γ k denote the subgroup of U(n) consisting of all diagonal matrices ΘI where 0 k = 1. Let ω = cos 2π/n + i sin 2π/n. The inverse image of Γ k under the covering homomorphism of SU(n) x S 1 onto U(n) is all pairs of the form (αΛΓ, θω~ι). Mapping SU(n) x S 1 onto itself by (α, λ) -> (α, λ-Λ ) the pair (ω^J, tfα)-*) goes to (ω^, ω Aί ). Let Γ denote the center of The local isomorphism system of £7 (15) is:
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